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**Ra (1600 yr.)

o decay

i

222
Rn (3.8 day)

i

“®*Po (3.1 min)

\
[0.020% B~ decay |

/
[99.980% a decay |
4

214Pb(26 min.)

2B At (1.5 sec.)

[ 99.9% o decay |

\
[0.1% B~ decay |
AY

214Bi (19 min.)

218
RnN(35 msec.)

/ N\
[0.021% o decay] ~ [99.979% B~ decay |
4
210 214
T1(1.3 min.) Po (164 psec.)
210
Pb (22 yr.)
"
R s
___________ A
206 ' 210y
l Hg 8.15min.) | Bi (5.0 day)
\
g
S
| 206 ' 10
: Tl 4. 199 min.) | Po (138 day)
IR
s A
| 206 '
l Pb (stable) |

b o ———

226Ra (1600 yr.) Decay Scheme

1600 yr.

0+ 0.0

: ’’Ra

2 Q_=4870.63
o'?: © 100% o decay
<
3 - 635.47/1 0.00027
1- 3 600.667 0.0010
1
1
4+ v 448 37 0.0065
=
™ 3 N
2 T 88
J T « @
2+ 3 + v T 186.211/]5.55(0.32 ns)
(o]
©
S
+ e / 94.45
Based 5/1/2000
NNDG/BNL Data 222Rn 3.8235 day

GAMMA-RAY ENERGIES AND INTENSITIES

Nuclide: 226Ra

Half Life: 1600(7) yr.

E, (keV) GE, ®, o, Level

34.8 1.6 635.47 o
186.211 0.013 3.59 0.06 186.211 o
187.10 0.20 635.47 o
262.27 0.05 0.0050 0.0005 448.37 o
414.60 0.05 0.000 3 600.66 o
449.37 0.10 0.000 19 635.47 o
600.66 0.05 0.000 49 600.66 o

E,, oE,, ., ol,, Levels from ENSDF Database as of May 1, 2000

LA G G &

@ These Iyare per 100 Decays of **Ra.

@ Normalization factor is 1.0, and its uncertainty is taken to be 0.0.

Table of Contents
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Page -7- 222Rn (3.8 day) ?-8235 day

0.0
Decay Scheme e
Q_=5590.3 genn
100% o decay
______________ _6757] 0.0005
2+ | 511/ 0.078
o
5
0+ | 00/ 99.92
218 3.10 min.

84PO

Based on 5-4-2000 NNDC/BNL Data

3.10 min. 218po (310 mln)

" Decay Scheme
218 -
Q=6114.68 [ 34P O Q=264
99.980% o decay 0.020% B~ decay
0+ 0.0/ 99.9989 0+ 0.0
214 26.8 min. 218 1.5 sec.
. s2Pb ssAt
26.8 min. Based on 5/4/2000 NNDC/BNL Data Based on 3-13-2001 NNDC/BNL Data
“TEPpN o ., 2“Pb (26.8 min.) 1.5 sec.
o - - +
roow ey | P Decay Scheme P 218At (1.5 sec.)
277 Nz - — q=6871 ( “gsAt | a=283  Decay Scheme
0.021 |\ o — 99.9% o decay 0.1% B~ decay
o
(32]
118 N L 2 L 4 533.67 1- 0.0 0+ 0.0
- 7 &N _ |
o ~ © 214 = 19 min. 218 3.5 msec.
‘ - 3 ;r 377.03 83B| 84Rn 35 msec.
48.9 N0-1- Qg L] o 351.932 (<0.1 ns) Based on 5/4/2000 NNDC/BNL Data Based on 3-13-2001 NNDC/BNL Data w
5 <t < <
422 N1- f‘% I: 3 N 295.224 (<0.05 ns) Q =7262.6 2gan
@- ¥ f ¥ . 258 87 o ’
8 ] | ;L N E 100% o decay
< 0 © S ~C oy
S ® ©® @5 - o 2+ 609.31-] 0.127
—8v =3 SfyQ e 218Rn (35 msec.) T
© ) N : ]
53\ 2 Decay Scheme g
Based on 5/4/*2000 NNDC/BNL Data zggBi 19.9 min. or 00 99,87
214 164 usec.
8aPO

Based on 5/4/2000 NNDC/BNL Data

'@] Table of Contents [@
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GAMMA-RAY ENERGIES AND INTENSITIES

Nuclide: 222Rn Half Life: 3.8235(3) day

GAMMA-RAY ENERGIES AND INTENSITIES

Nuclide: 218Po

Half Life: 3.10(2) min.

0] @
E, (keV) GE, ®|Y ®G|Y Level E, (keV) oE, l, ol, Level
[ 510 e [ o076 | [ 511 [ | |EN0Egalmrr:a’LS | - ENSD|FD _ |fM p— | | o]
E,. oE,, I, ol,, Levels from ENSDF Database as of May 4, 2000 1 OFy by Oly LEVels from atabase as ot May 4,

® no gamma rays produced
@ These lyare per 100 Decays of ??Rn. g vs produ

@ Normalization factor is 1.0, and its uncertainty is taken to be 0.0.

GAMMA-RAY ENERGIES AND INTENSITIES

Nuclide: 214Pb E,. oE, Iy, ol,, Levels- from ENSDF Database as of May 4, 2000 Half Life: 26.8(9) min.
E,keV)  oE, L %1, Level E,keV)  GE, ®, %1, Level
9.5 62.7 B- 295.224 0.002 19.3 0.2 295.224 B-
53.2275 0.0021 1.2 0.3 53.2275 | B- 298.76 0.02 < 351.932 B-
56.84 351.932 |[B- 305.26 0.03 0.031 0.003 839.00 B—
62.7 62.7 B- 314.32 0.07 0.078 0.001 377.03 B-
107.22 0.09 0.015 0.003 B- 323.83 0.04 0.028 0.004 377.03 B-
118.16 377.03 B- 351.932 0.002 37.6 0.4 351.932 B—
137.45 0.30 0.006 < B- 462.00 0.07 0.221 0.009 839.00 B-
141.3 0.6 0.004 < B- 480.43 0.02 0.320 0.011 533.67 B-
170.07 0.06 0.032 0.006 B- 487.09 0.07 0.422 0.016 839.00 B-
181.5 533.67 B— 511.0 0.4 0.032 0.010 888.0 B—
196.20 0.05 0.069 0.010 258.87 B- 533.66 0.02 0.186 0.009 533.67 B-
205.68 0.09 0.0115 0.0014 258.87 B- 538.41 0.08 0.020 0.003 797.24 B-
216.47 0.07 0.022 0.005 B- 543.81 0.07 0.069 0.010 839.00 B-
238.4 0.015 < 533.67 B- 580.13 0.03 0.352 0.014 839.00 B—
241.997 0.003 7.43 0.11 295.224 | B- 765.96 0.09 0.078 0.014 B—
258.87 0.04 0.524 0.011 258.87 B- 785.96 0.09 1.07 0.08 839.00 B-
274.80 0.05 0.474 0.011 533.67 B- 839.04 0.09 0.587 0.010 839.00 B-

@® These lyare per 100 Decays of 214pp,
@ Normalization factor is 1.0, and its uncertainty is taken to be 0.0.

GAMMA-RAY ENERGIES AND INTENSITIES

Nuclide: 21 8Rn

GAMMA-RAY ENERGIES AND INTENSITIES

Half Life: 35(5) msec.

Nuclide: 218 At Half Life: 1.5(3) sec. E, (keV) GE, <D|Y Q ol Level
E, (keV) GE, ®, s, Level | 60931 | 0.6 0.124 0007 | 60931 [o]
[ No gamma'’s | | [ | | o] Ey 0Ey, Iy, oy, Levels from ENSDF Database as of May 4, 2000
Ey, oEy, Iy, cly, Levels from ENSDF Database as of March 13, 2001 @® These lyare per 100 Decays of 2%Rn.

@® no gamma rays produced @ Normalization factor is 1.0, and its uncertainty is taken to be 0.0.

Sy
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14Bi (19.9 min.) Decay Scheme
Part1 of 7 19.9 min.

19.9 min.

1-

%33BI f Q_=5621

214
Q- =3272 8381
99.979% B- decay 0.021% o decay
o6 4 0.000052
1+ 1-2+ 3183 65 0.00129 0.000044
3173.37] ~0.00014
3164.8 0.00013
1+,1-,2+ 3160.4-] 0.00078
1+ 1- 9+ 3149.2/] ~0.00009 0.0012
121 o4 3142 67| 0.0012
3139.0
(1-,2+) 3094.0-] <0.0014
T 10t 30817/ 0.0048 0.011
3078.7
> 30683 0.0082
1+,1-2+ ——3053.97] 0.035
= 730393
S
T 30223
o4 _; 2010.81/] 1.37
@ S
2 5 ~
1 ¥ 5 1764.498/] 17.02
7+ f ® 17296117 17.8
2+ s Y 1661.28/] 072
< ©
N -
0+ N N~y o 1415.484./| 0.81
s <t 3
2+ p oq_;__g__m_q. NI 1877.675/] 743
©F5 [ |3ea |[®] ~NegeT F2IT5T 776
(661 C—— co‘m—co—m—o—vhiw—o—": «Youvan—o =
(4+) VlidodosadS g RN JO, NN 1015.05
2 PRSI AN DN - Ix 2w 20 K] P 609.316/] 1.7
0+ T 7 7 00/ 182
Based on 5/4/2000 NNDC/BNL Data 164.3 us

Table of Contents

\(3+) 582
\(4+,5+) 498
\(6+) 334
N\ (4+,5+) | 2536
= o
@ o
t ©
N\ (4+) ! 62.5
N5+
210 1.30 min.
811 |

Based on 5/4/2000 NNDC/BNL Data
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21%Bi (19.9 min.) Decay Scheme

Part 2 of 7 19.9 min.
1- 0.0
7 214p;
QB- =3272 83B|
99.979% pB- decay
14 1- 2+ 3014.1/] 0.045
3005.8
3003~ 0.007
1(-).2+ 3000.0] 0.0104
(1=),2+,2- 2986.27] 0.009
14194 2978.87) 0.0165
2967.6
2962.8/] 0.0004
(=),2+,2- 2940.6/] 0.042
pRC T 2934 5.7 0.0022
5 2928 6] 0.0011
1% 2921.8/] 0.023
2919.57] 0.0014
2,897.00] 0.0046
T+ 1 9% 28936/ ~0.011
<o
o
o0
N
(7]
1+,2- 2+ < 4 2719.22/] 0.278
©
1(=),2+ \ 4 o 2699 2.7] 0.053
o
w
1- ! <r_ZA_A.Z_ZQ/ 2.81
©
N
[{e]
1(=),2+ } 2266.39/] 0.201
3
- Al
g ~
2+ o N l 1847.431/] 8.18
ot 2
™ [o)]
2+ | 2558 ¥ o X 1729.611/] 17.8
.- - . - {o]
2+ © 0 g ¢ N .2 B ST g ©___1661.287] 0.72
2+ R © R g =) s T8 o |- |- 1543375/ 2.95 (99 ps)
0+ o4 g—o2h——RRw2200T L2502 ¥NCun 2.‘-4415_4.845 0.81
2+ o 2. 8. — .- MNNB-B-T-B. | Q. 2NN 2 5. - 13776757 7.43
Ri— =N S T I A RN 2t IR R < D 7%
(4+) N i o.N " N".N_N_N < N N&.N_N_N.m N 1015.05
2+ { poct 1 [ v ¥ S 4 b 6093161 1.7
0+ < 0.0,/ 18.2
Based on 5/4/2000 NNDC/BNL Data 214 164.3 us
8aPO

=S Table of Contents
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214Bi (19.9 min.) Decay Scheme

Part 3 of 7
QB- =3272
1+.1- 2+ 2880.37
28696/
1+1-2+ 2861.1/
1+1-2+ 2827.0/
28026
2794 1
1+1-2+ 27859/
+1-2+ 2769.9/]
2 2728 59/
+1-2+ 2719.22./
1=).2+ 2699 2/
1(=),2+ N 2698.8/
& 0
1 o 2544 .9/
o
3 g
Q
1- 4 4 2447.70/
o
(<]
' Yo
3 2 o 3
) 0 7S) &
2.3 M Ite) (1=} <
1+  J ¥ 2 ;8 + 220413/
o MO
1+ 1-2% o S9 LR 3y & —2088.41
2+ 2 o 00 OT ooT m‘f 2010.81/
@) S % 83 oY - & 199463/
- S - ao © (=2}
2+ ~ v - . ‘ "1 N~ ' 1847 431/
1+ - ! v JLI I > e oV 1764
0+ N~ (Sl I IS oty ©® 1742 .98/
; © - ﬂ'm Lr)'g
- L At o=
2+ I LA i g NS - o -y 166128/
L_mgﬁ_}".v Q1w S+ 13 g:’-‘; ! 54@275.;
0+ 0 A —a—"— — AN O+ . 415.484
2+ 99N Qe s R as oy ™Sy <3 377,675/
(RS~ PPV SN S S S £ DS - LN o o 1274.761
R N N N - I 2ed 2N
), © ). - . ~ o
20 G4 2 —Y ~Y Nt Y oY 609.316/]
0+ 0.0/
Based on 5/4/2000 NNDC/BNL Data 21 4P 164.3 us
84O

Table of Contents

19.9 min.

1- Rﬂ
%43Bi

99.979% (- decay

0.0105

0.014
0.0142

0.0023

0.036
0.036
0.56

0.278
0.053
0.054

0.053

2.81

5.72

OS2 == Oh
NS Lw o

00 HN OO

WN

(99 ps)

NONO

HOOO~N
W=201N

1.7
18.2
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214Bi (19.9 min.) Decay Scheme

Part 4 of 7 19.9 min.
1- 0.0
; 2140
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214Bi (19.9 min.) Decay Scheme
Part 5 of 7 19.9 min.
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214Bi (19.9 min.) Decay Scheme
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GAMMA-RAY ENERGIES AND INTENSITIES (page 1 of 5)

Nuclide: 214Bi

Levels- from ENSDF Database as of May 4, 2000

Half Life: 19.9(4) min.

@

EY’ GEy, Iy, 0'|Y,
E, (keV) E, ®|Y @5 l, Level

36.8 0.2 2,544.9 B-

61.0 0.8 2,266.39 B-

62.5 62.5 o

71.1 0.2 2,088.41 B-
104.4 0.2 1,994.63 B-
191.1 253.6 o
221 1 0.003 0.001 1,764.498 | B-
230 1 0.004 2,423.19 B-
230 1 1,994.63 B-
247.2 0.8 2,69460 |p-
252.80 0.06 0.003 0.001 2,017.30 B-
255.16 0.10 2,447.70 B-
268.8 0.2 0.02 0.01 1,543.375 | B-
273.80 0.05 0.15 0.03 2,482.46 B-
280.6 0.4 3,000.0 B-
280.95 0.05 0.060 0.010 2,728.59 B-
282.0 0.4 2,827.0 B-
297.81 0.24 2,010.81 B-
304.2 0.2 0.042 2,508.2 B-
304.2 0.2 1,847.431 B-
314.9 0.8 3,014 1 B-
333.31 0.06 0.08 0.02 1,994.63 B-
334.78 0.08 0.034 2,482.46 B-
334.78 0.08 2,423.19 B-
348.92 0.06 0.12 0.04 1,764.498 | B-
351.9 0.5 0.07 0.01 1,729.611 B-
356.00 0.17 0.007 0.002 2,017.30 B-
363.47 0.12 0.007 8 0.002 3 B-
375.59 0.15 0.004 6 0.0019 B-
386.77 0.05 0.31 0.03 1,764.498 | B-
388.88 0.05 0.37 0.04 2,118.552 | B-
394.05 0.08 0.014 8 0.0014 2,482.46 B-
396.01 0.08 0.029 0.006 2,604.66 B-

® These lyare per 100 Decays of 2"*Bi.
@ Normalization factor is 1.0, and its uncertainty is taken to be 0.0.

=

E, (keV) oE, ly ol Level
405.74 0.03 0.17 0.01 1,015.05 B-
422.0 0.8 2,869.6 B-
428.0 0.5 0.002 3 < 2,192.56 B-
439.34 0.08 0.012 0.003 B-
452.92 0.10 0.031 0.004 2,447.70 B-
454.77 0.12 0.30 0.02 1,729.611 | B-
461.0 0.2 0.053 0.009 2,204.13 B-
469.76 0.07 0.129 0.010 1,847.431 | B-
474.41 0.05 0.110 0.009 2,204.13 B-
485.92 0.1 0.022 0.004 2,694.60 B-
486.7 0.3 0.006 < 2,147.78 B-
487.95 0.13 0.028 0.009 2,482.46 B-
494.2 04 0.012 0.003 2,698.8 B-
496.90 0.18 0.006 9 0.0019 2,508.2 B-
501.96 0.15 0.018 0.003 2,266.39 B-
519.90 0.05 0.016 0.002 2,728.59 B-
524.6 0.2 0.017 0.002 2,728.59 B-
528 1 0.004 0.002 1,543.375 | B-
536.77 0.04 0.068 0.009 2,266.39 B-
543.0 0.2 0.084 0.009 2,204.13 B-
547.6 0.3 0.004 < 2,208.67 B-
551.9 0.8 3,000.0 B-
572.76 0.07 0.074 0.010 1,847.431 | B-
579.14 0.16 1,994.63 B-
581.9 0.8 2,785.9 B-
595.23 0.07 0.017 0.002 2,010.81 B-
598.5 0.8 2,802.6 B-
600.0 0.5 0.008 0.003 2,719.22 B-
609.312 0.007 46.1 0.5 609.316 | B-
615.73 0.10 0.06 0.02 1,890.287 | B-
617.0 0.2 0.034 0.012 1,994.63 B-
626.4 0.6 0.005 = 2,893.6 B-
630.79 0.07 0.018 < 2,719.22 B-
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GAMMA-RAY ENERGIES AND INTENSITIES (page 2 of 5)

Nuclide: 214Bi

Levels- from ENSDF Database as of May 4, 2000

Half Life: 19.9(4) min.

@

EY’ GEy, Iy, 0'|Y,

E, (keV) E, ®|Y @5 l, Level
630.79 0.07 0.018 < 2,360.8 B-
633.14 0.10 0.055 0.005 2,010.81 B-
634.72 0.21 0.006 5 0.002 3 2,482.46 B-
639.67 0.10 0.030 0.005 2,017.30 B-
649.18 0.07 0.060 0.007 2,192.56 B-
651.50 0.16 0.002 < 2,662.29 B-
658.7 0.2 0.015 0.006 2,423.19 B-
661.1 0.2 0.047 0.009 2,204.13 B-
665.453 0.022 1.46 0.03 1,274.761 B-
677.41 0.15 0.006 0.003 2,694.60 B-
683.22 0.06 0.081 0.009 2,447.70 B-
687.6 0.3 0.006 9 0.0019 2,698.8 B-
693.3 0.5 0.006 0.003 2,423.19 B-
697.90 0.25 0.051 0.014 1,712.93 B-
699.82 0.18 0.016 0.005 2,694.60 B-
703.11 0.04 0.472 0.012 2,118.552 | B-
704.9 0.3 0.047 0.010 2,447.70 B-
708.8 0.3 0.017 0.004 2,719.22 B-
710.3 0.3 2,423.19 B-
710.67 0.10 0.075 0.002 2,088.41 B-
719.86 0.03 0.379 0.011 1,994.63 B-
722.98 0.12 0.035 0.009 2,266.39 B-
733.80 0.15 0.043 0.006 2,728.59 B-
740.73 0.18 0.04 = 2,118.552 | B-
752.84 0.03 0.130 0.010 2,482.46 B-
768.356 0.010 4.94 0.06 1,377.675 | B-
769.7 0.5 0.03 0.01 2,147.78 B-
786.1 0.4 0.31 0.09 2,447.70 B-
788.6 0.5 0.015 0.003 2,204.13 B-
806.174 0.018 1.22 0.02 1,415.484 | B-
815.00 0.10 0.038 0.004 2,192.56 B-
821.18 0.03 0.158 0.015 2,482.46 B-
826.3 0.2 0.11 0.02 2,204.13 B-

® These lyare per 100 Decays of 2"*Bi.
@ Normalization factor is 1.0, and its uncertainty is taken to be 0.0.

= SN

E, (keV) oE, ly ol Level
832.39 0.11 0.028 0.003 1,847.431 | B-
840.4 0.5 0.009 0.003 2,604.66 B-
847.16 0.1 0.026 0.003 2,694.60 B-
866.0 0.8 2,630.85 B-
873.07 0.19 0.018 0.005 2,147.78 B-
878.03 0.12 0.012 0.003 2,293.34 B-
891.8 0.3 2,604.66 B-
904.29 0.10 0.085 0.020 2,447.70 B-
915.74 0.15 0.026 0.006 2,293.34 B-
917.8 0.3 0.005 0.003 2,192.56 B-
930.2 0.2 0.033 0.013 2,694.60 B-
934.061 0.012 3.03 0.04 1,543.375 | B-
934.1 0.2 0.05 0.01 2,208.67 B-
934.5 0.5 0.010 0.003 2,698.8 B-
938.65 0.16 0.013 0.004 2,785.9 B-
939.6 0.5 0.018 0.006 2,482.46 B-
943.34 0.12 0.017 0.006 2,604.66 B-
949.8 0.5 0.0055 0.002 3 2,662.29 B-
952.2 0.8 0.006 0 0.002 3 2,694.60 B-
961.61 0.17 0.012 0.006 2,505.21 B-
964.08 0.03 0.362 0.017 2,728.59 B-
965.00 0.10 2,694.60 B-
965.00 0.10 0.010 0.005 2,508.2 B-
976.18 0.12 0.019 0.004 2,719.22 B-
989.34 0.17 0.010 0.003 B-
991.49 0.19 0.010 0.003 2,266.39 B-

1,011.8 0.8 3,022.3 B-

1,013.8 0.2 0.008 3 0.001 4 2,861.1 B-

1,021.0 0.5 0.014 0.003 2,785.9 B-

1,032.37 0.08 0.078 0.020 2,447.70 B-

1,033.3 0.2 0.024 0.006 2,694.60 B-

1,038.0 0.3 2,802.6 B-

1,038.0 0.3 0.008 3 0.001 4 2,698.8 B-
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GAMMA-RAY ENERGIES AND INTENSITIES (page 3 of 5)

@® These lyare per 100 Decays of 24,
@ Normalization factor is 1.0, and its uncertainty is taken to be 0.0.

@]

Nuclide: 214Bi E,, oE,, I}, ol, Levels- from ENSDF Database as of May 4, 2000 Half Life: 19.9(4) min.
E,keV)  GE, @ %1, Level E,keV)  GE, 1, %51, Level
1,045.6 0.2 0.026 0.003 2,423.19 B- 1,361.2 0.8 3,022.3 B-
1,051.96 0.03 0.315 0.011 1,661.28 B- 1,377.669 0.012 4.00 0.06 1,377.675 | B-
1,067.2 0.3 0.027 0.010 2,728.59 B- 1,385.31 0.03 0.757 0.018 1,994.63 B-
1,069.96 0.08 0.275 0.015 2,447.70 B- 1,387.5 0.2 2,662.29 B-
1,103.64 0.19 0.10 0.04 1,712.93 B- 1,392.5 0.4 0.019 0.009 2,769.9 B-
1,104.79 0.19 0.077 0.004 2,482.46 B- 1,401.50 0.04 1.27 0.02 2,010.81 B-
1,118.9 0.5 0.04 0.01 2,662.29 B- 1,407.98 0.04 215 0.05 2,017.30 B-
1,120.287 0.010 15.1 0.2 1,729.611 | B-— 1,415.8 1,415.484 | B-
1,130.29 0.19 0.040 0.005 2,508.2 B- 1,419.7 0.3 0.005 1 0.001 3 2,694.60 B-
1,133.66 0.03 0.248 0.013 1,742.98 B- 1,470.9 0.3 0.009 2 0.001 4 3,014.1 B-
1,155.19 0.02 1.63 0.02 1,764.498 | B— 1,479.15 0.14 0.051 0.005 2,088.41 B-
1,155.6 0.5 0.016 0.004 2,698.8 B- 1,509.228 0.015 2.11 0.04 2,118.552 | B-
1,156 1 0.007 0.003 3,003 B- 1,515.5 0.3 0.006 9 0.0010 2,893.6 B-
1,167.3 0.2 0.012 0.002 2,544.9 B- 1,632.8 0.8 3,262.4 B-
1,172.98 0.10 0.051 0.006 2,447.70 B- 1,538.50 0.06 0.376 0.014 2,147.78 B-
1,206.4 0.8 3,053.9 B- 1,543.32 0.06 0.20 0.05 1,543.375 | B-
1,207.68 0.03 0.451 0.016 2,482.46 B- 1,683.22 0.04 0.690 0.015 2,192.56 B-
1,226.7 0.3 0.018 2,769.9 B- 1,594.73 0.08 0.25 0.04 2,204.13 B-
1,226.7 0.3 2,604.66 B- 1,595 1 0.005 0.003 2,869.6 B-
1,230.6 0.4 0.015 0.008 2,505.21 B- 1,598.0 0.5 0.006 0.003 3,014.1 B-
1,238.110 0.012 5.79 0.08 1,847.431 | B- 1,599.31 0.06 0.23 0.06 2,208.67 B-
1,253.14 0.12 2,630.85 B- 1,636.3 0.2 0.012 0.002 3,014.1 B-
1,279.0 0.7 0.012 0.003 2,940.6 B- 1,637 1 0.006 0.003 3,053.9 B-
1,280.96 0.02 1.43 0.02 1,890.287 | B— 1,644.0 0.8 3,022.3 B-
1,284 1 0.011 0.001 2,662.29 B- 1,657.00 0.19 0.046 0.005 2,266.39 B-
1,285.1 0.5 0.017 0.004 3,014.1 B- 1,661.28 0.06 1.15 0.03 1,661.28 B-
1,303.76 0.08 0.112 0.007 2,719.22 B- 1,665.8 0.2 0.008 3 0.001 4 2,940.6 B-
1,316.96 0.15 0.080 0.010 2,694.60 B- 1,683.99 0.04 0.216 0.006 2,293.34 B-
13177 0.4 28611 | p- 1,693.4 0.8 29676 | p-
1,330.0 0.2 0.011 0.002 2,604.66 B- 1,711.0 0.8 0.001 8 0.000 9 2,986.2 B-
1,341.49 0.16 0.022 0.003 2,719.22 B- 1,717.0 0.8 3,094.0 B-
1,351 1 2,728.59 B- 1,723.7 0.8 3,000.0 B-
1,353.4 0.8 3,014.1 B- 1,729.595 0.015 292 0.04 1,729.611 | B-
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GAMMA-RAY ENERGIES AND INTENSITIES (page 4 of 5)

Nuclide: 214Bi

, Levels- from ENSDF Database as of May 4, 2000

@

Half Life: 19.9(4) min.

@

Ey, GE.Y, IY’ cslY

E, (keV) oE, ®, %1, Level

1,739.1 0.8 2,348.3 B-
1,747.2 0.8 3,022.3 B-
1,751.4 0.8 0.0009 0.000 5 2,360.8 B-
1,764.494 0.014 15.4 0.2 1,764.498 | B-
1,813.73 0.14 0.011 0.001 2,423.19 B-
1,819.2 0.4 0.001 4 < 3,094.0 B-
1,838.36 0.05 0.36 0.02 2,447.70 B-
1,847.420 0.025 2.11 0.03 1,847.431 B-
1,873.16 0.06 0.219 0.007 2,482.46 B-
1,890.30 0.15 0.08 0.03 1,890.287 | B-—
1,895.92 0.14 0.16 0.02 2,505.21 B-
1,898.7 0.4 0.057 0.006 2,508.2 B-
1,935.5 0.2 0.041 0.020 2,544.9 B-
1,943.7 0.8 2,553.0 B-
1,953.4 0.6 2,562.4 B-
1,994.6 0.6 0.005 0.003 2,604.66 B-
2,010.78 0.12 0.047 0.003 2,010.81 B-
2,016.7 2,017.30 B-
2,021.6 0.2 0.020 0.003 2,630.85 B-
2,052.94 0.12 0.069 0.005 2,662.29 B-
2,085.1 0.2 0.009 1 0.000 8 2,694.60 B-
2,089.7 0.2 0.050 0.006 2,699.2 B-
2,109.92 0.12 0.088 0.004 2,719.22 B-
2,118.55 0.03 1.14 0.03 2,118.552 | B-
2,120.0 1.0 0.007 0.002 2,728.59 B-
2,147.9 0.2 0.014 0.002 2,147.78 B-
2,160.4 0.3 0.001 8 0.000 5 2,769.9 B-
2,176.5 0.2 0.003 2 0.000 5 2,785.9 B-
2,184.8 0.6 2,794 1 B-
2,192.58 0.16 0.034 0.003 2,192.56 B-
2,193.3 0.6 2,802.6 B-
2,204.21 0.04 5.08 0.04 2,204.13 B-
2,251.6 0.2 0.0055 0.000 5 2,861.1 B-

@® These lyare per 100 Decays of 24,
@ Normalization factor is 1.0, and its uncertainty is taken to be 0.0.

= SN

Table of Contents

E, (keV) oE, l, ol Level

2,260.3 0.2 0.008 7 0.000 5 2,869.6 B-
2,266.51 0.13 0.018 0.001 2,266.39 B-
2,270.9 0.4 0.001 3 0.000 4 2,880.3 B-
2,284.3 0.2 0.005 1 0.000 5 2,893.6 B-
2,287.65 0.23 0.004 6 0.000 5 2,897.0 B-
2,293.40 0.12 0.305 0.009 2,293.34 B-
2,310.2 0.3 0.001 4 0.0010 2,919.5 B-
2,312.4 0.2 0.009 0.002 2,921.8 B-
2,319.3 0.3 0.000 4 0.000 2 2,928.6 B-
2,325.0 0.3 0.0017 0.000 2 2,934.5 B-
2,331.3 0.2 0.022 1 0.001 4 2,940.6 B-
2,348.0 1.3 0.000 14 0.000 10 2,348.3 B-
2,353.5 0.7 0.000 4 0.000 2 2,962.8 B-
2,358.0 0.6 2,967.6 B-
2,361.00 0.19 0.0017 0.000 2 2,360.8 B-
2,369.0 0.4 0.002 7 0.000 5 2,978.8 B-
2,376.9 0.2 0.008 8 0.001 2 2,986.2 B-
2,390.8 0.2 0.001 6 0.000 4 3,000.0 B-
2,396.5 0.6 3,005.8 B-
2,4051 0.5 0.000 41 0.000 14 3,014.1 B-
2,4131 0.4 3,022.3 B-
2,421.0 0.6 3,030.3 B-
2,423.27 0.13 0.004 6 0.000 5 2,423.19 B-
2,430.0 0.6 3,039.3 B-
2,444.7 0.8 0.008 0.004 3,053.9 B-
2,447.86 0.10 1.57 0.02 2,447.70 B-
2,459.0 0.8 3,068.3 B-
2,469.4 0.6 3,078.7 B-
2,482.8 0.4 3,094.0 B-
2,482.8 0.4 0.001 5 0.000 6 2,482.46 B-
2,505.4 0.2 0.0057 0.000 5 2,505.21 B-
2,529.7 0.8 3,139.0 B-
2,540.3 0.8 3,149.2 B-
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GAMMA-RAY ENERGIES AND INTENSITIES (page 5 of 5)

Nuclide: 214Bi

, Levels- from ENSDF Database as of May 4, 2000

@

Half Life: 19.9(4) min.

@

Ey, GEy, IY’ cslY

E, (keV) oE, ®, %1, Level

2,550.7 0.7 0.000 46 0.000 10 3,160.4 B-
2,553.0 0.6 0.000 1 = 2,553.0 B-
2,555.1 0.8 3,164.8 B-
2,562.0 0.6 0.000 18 0.000 09 2,562.4 B-
2,564.0 0.6 0.000 14 0.000 10 3,173.3 B-
2,604.5 0.5 0.000 40 0.000 05 2,604.66 B-
2,630.9 0.3 0.000 8 0.000 2 2,630.85 B-
2,662.4 1.0 0.000 3 0.000 1 2,662.29 B-
2,694.7 0.2 0.031 0.002 2,694.60 B-
2,699.4 0.3 0.002 8 0.000 3 2,699.2 B-
2,719.3 0.2 0.001 8 0.000 2 2,719.22 B-
2,769.9 0.2 0.025 0.002 2,769.9 B-
2,785.9 0.2 0.0055 0.0009 2,785.9 B-
2,827.0 0.2 0.002 3 0.000 2 2,827.0 B-
2,861.1 0.4 0.000 38 0.000 10 2,861.1 B-
2,880.3 0.2 0.009 2 0.000 3 2,880.3 B-

E, (keV) oE, l, ol Level
2,893.5 0.2 0.006 0 0.000 5 2,893.6 B-
2,921.9 0.2 0.014 0.002 2,921.8 B-
2,928.6 0.3 0.001 1 0.000 2 2,928.6 B-
2,934.6 0.3 0.000 46 0.000 10 2,934.5 B-
2,978.9 0.2 0.0138 0.000 5 2,978.8 B-
3,000.0 0.2 0.008 8 0.001 2 3,000.0 B-
3,053.9 0.2 0.021 0.002 3,053.9 B-
3,081.7 0.3 0.004 8 0.000 5 3,081.7 B-
3,094.0 0.4 0.000 44 0.000 08 3,094.0 B-
3,142.6 0.4 0.001 2 0.000 2 3,142.6 B-
3,149.0 0.5 0.000 088 = 3,149.2 B-
3,160.6 0.6 0.000 32 0.000 10 3,160.4 B-
3,183.6 0.4 0.001 29 0.000 10 3,183.6 B-
3,233.2 24 0.000 10 = B-
3,269.7 1.5 0.000 06 =~ B-

@® These lyare per 100 Decays of 24B;.
@ Normalization factor is 1.0, and its uncertainty is taken to be 0.0.

=
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21971 (1.3 min.) Decay Scheme

GAMMA-RAY ENERGIES AND INTENSITIES

1.30 min. Nuclide: 210T] Half Life: 1.3(3) min.
H E, (keV E ® 2
e
2107 y(keV) oE, l, ol, Level
81 QB- =5490 83 30 2.0 0.4 1,275 B-
100% B~ decay 97 30 4 2 1,192 B-
2 N\ 4102 296 3 80 10 1,096 B-
7 N\ 3879 356 10 4 2 B-
o1 N 3 2602 382 10 3 2 B-
F 480 20 2 1 4,102 B-
10 N@4+) 3 3458 670 20 5 1 B
10 N@2+) g 3069 799.6 0.3 100 7996 |p-
N 860 30 7 2 3,069 B-
‘I 3 5419 910 30 3 2 B-
o ) 1,070 10 12 5 1,869 B-
@) 2 g1 2208 1,110 20 7 2 2208 |p-
N — _
30 Na- A ? 1869 1,210 20 17 4 3,622 B
1,316 13 21 5 2,412 B-
o . 1,410 20 5 2 2,208 B-
8+ g1 @ 1275 1,490 20 2 1 B-
N~
6+ b8 E__ = l ® o 1192 1,540 30 2 1 B-
N < I < o3 —
~20 N4+ I 9 +92,409 l N©_ 1096 (0.6ns) 1,590 30 2 ! 3,458 B
N * 9 2 1,650 30 2 1 B-
o4 o TS N~ 2904 2,010 30 7 2 3,879 B-
2,090 30 5 2 B-
2,270 13 3 2 3,069 B-
0+ 0.0 2,360 30 8 3 3,458 B-
Based on 5/8/2000 NNDC/BNL Data 210 22.3yr. 2,430 30 9 3 3,622 B-
82P b E,» OE,, I, ol,, Levels from ENSDF Database as of May 8, 2000
@ These lyare per 100 Decays of o7y,
For 2"*Bi parent, multiply these values by 0.021%
@ For total uncertainty add 0.003% systematic component in
drature, based on the normalization factor 0.99896(3).
214 ( ) 164.3 usec. qua
Po (164 usec. o -~
Decay Scheme 214p
Qo =7833.46 84O GAMMA-RAY ENERGIES AND INTENSITIES
100% o decay
4+ 1097.7/] 6x10°5 Nuciide: 214Po Half Life: 164.3(20) usec.
2+ 799.7/10.0104 o) o)
no gamma rays E, (keV) oE, ly ol, Level
H 99.9895 | No gamma rays
Zg g P b 22.3yr. E, oE,, I, ol,, Levels from ENSDF Database as of May 8, 2000

Based on 5/8/2000 NNDC/BNL Data
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